Introduction
The Halogen Occultation Experiment (HALOE) was launched September 12, 1991, by the Space Shuttle Discovery onboard the Upper Atmosphere Research Satellite (UARS) into a 57 ø inclination, 585 km, near-circular orbit. After allowing for a period of outgassing, the experiment started routine science observations on October 11,1991. HALOE uses the experiment principle of satellite solar occultation and the instrument techniques of gas filter and broadband radiometry to sound the middle atmosphere temperature versus pressure, 03, HCoe, HF, CH4, NO, NO2, and H20 vertical profiles [see Russell et al., 1993] . The solar occultation experiment coverage in the UARS orbit extends from -80øS to 80øN over the course of a year. From October 11 through November 1, 1991, HALOE observed over the range from about 50øN to 80øS, providing a large number of profiles of the parameters measured. These data were collected in the early-to-middle stage of the Antarctic ozone hole recovery phase. Since the UARS spacecraft conducts a yaw maneuver about every 32 days, other UARS experiments (i.e., the limb emission sounders which view perpendicular to the velocity vector on the dark side of the spacecraft) were not in understanding photochemical and dynamical processes which are occurring. A concise and thorough review of theories explaining the ozone hole phenomena has been presented by Solomon [1990] . In addition, a wealth of data and a collection of recent theories on polarphenomena are contained in three JGR Special Issues on Polar Ozone and the Airborne Antarctic Ozone Experiment [Volume 97, DS, and Volume 94, D9 and D14, respectively]. It is now clear that for Antarctic ozone destruction to occur at the observed rate (-1 to 2% per day) in late September and early October, there must be low temperatures (needed to cause polar stratospheric cloud formation), aerosols or polar stratospheric clouds (required as reaction surfaces to trigger chemical reactions that do not occur in the gas phase), enhanced chlorine to cause cataly. tic ozone destruction, and a stable vortex 
UARS experiments. In addition, a few comparisons have been performedfor balloon and aircraft observations. In all cases, for all HALOE parameters being measured, the agreement is good (on the order of-20% or less differences). A paper by Tuck et al. [1993] compares HALOE CH4 and H20 data with results from the 2nd Airborne Arctic Aircraft Expedition (AASE-II).
These results agree to within 13% or better. Based on these comparisons and our error studies, we conclude that the state of show mid-latitude mr with mixing ratios characteristic of the vortex profile features over the same altitude range. The same is also true for the other tracer, HF, thereby lending support to the explanation that mid-latitude air has moved horizontally into the vortex in the middle stratosphere.
The HALOE data described in this paper show some unusual phenomena in the early-to-late October Antarctic spring period. The data are internally consistent with the occurrence of unmixed vertical descent taking place at the vortex center, as predicted by Danielsen and Houben [1988] . This is manifested most clearly by a constant CH4 vertical mixing ratio profile located at the geographical position of minimum winds, i.e., the vortex center. 
